Regulation of cardiac mitochondrial monolysocardiolipin acyltransferase activity and expression during development and in fetal alcohol syndrome.
Fetal alcohol syndrome is a serious developmental disorder and exposure of the fetal heart to alcohol results in disturbances in the biochemistry of all cellular substructures. Mitochondrial effects include diminished respiratory function and physical alteration of the membrane secondary to interaction of ethanol with the hydrophobic region of the bilayer. Cardiolipin is a major mitochondrial membrane phospholipid in the heart and plays an important role in the function of mitochondrial enzymes involved in cellular respiration. We examined the activity of cardiac monolysocardiolipin acyltransferase, a key enzyme responsible for the molecular remodelling of cardiolipin with new fatty acids, in the newborn and adult rat and in new born rats that were exposed to alcohol in utero. Cardiac monolysocardiolipin acyltransferase activities were 57% lower (p < 0.05) in adult rats compared to newborn rats. Cardiac mitochondrial monolysocardiolipin acyltransferase activities were 36% lower (p < 0.05) in newborn rats that were exposed to alcohol in utero and this was due to reduced mitochondrial monolysocardiolipin acyltransferase expression. The results indicate that cardiac mitochondrial monolysocardiolipin acyltransferase activity declines during postnatal development in the rat and that in utero exposure to alcohol inhibits cardiac monolysocardiolipin acyltransferase activity and expression.